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Supplementary Figure 1 | Antarctic sea ice variability during austral winter and 

spring. a-b SIC mean values (shading) and contours (10% and 80%) during JJA (a) and 

SON (b). c-d SIC standard deviation (std) during JJA (c) and SON (d). The 10% and 

80% SIC (black contours) represent the transitional belts where the Antarctic sea ice 

exhibits the highest gradients (light shading in a-b) and the largest std (purple shading 

in c-d). Boxes I–III in c-d denote the locations of the three anomaly centers, consistent 

with those shown in Fig. 1d, e. 



 

Supplementary Figure 2 | Simulated Antarctic sea ice tripole under the 

Indo-Pacific SST forcing. a-b Simulated response of SIC during JJA (a) and SON (b), 

obtained from the coupled CESM pacemaker experiments in which the Indo-Pacific 

SST anomalies are prescribed following regressions onto the AWT and AST indices 

(see “Pacemaker experiments” in Methods). The boxes Ⅰ-Ⅲ indicate the emerging 

wintertime tripole pattern (a) and springtime tripole pattern (b) in both simulation 

cases.  



 

Supplementary Figure 3 | Sea ice response to the Maritime Continent during 

austral winter. a Partial regression of the SIC (shading) against the independent MC⊥ 

index during JJA.  



 

Supplementary Figure 4 | Simulated Rossby wave trains from the Indo-Pacific 

Oceans during austral winter. a-b Partial regressions of the simulated H500 

(shading) and Plumb wave flux (arrows) against the independent PO⊥ index (a) and 

IO⊥ index (b) during JJA, based on the Community Atmosphere Model version 5 

(CAM5) experiments (see “Atmospheric transient experiments” in Methods).  



 

Supplementary Figure 5 | Simulated Rossby wave trains from the Indo-Pacific 

Oceans during austral spring. a-c Partial regressions of the simulated H500 

(shading) and Plumb wave flux (arrows) against the independent PO⊥ index (a), IO⊥ 

index (b) and MC⊥ index (c) during SON, based on the CAM5 experiments (see 

“Atmospheric transient experiments” in Methods).  



 

Supplementary Figure 6 | Antarctic sea ice tripole across the observational and 

reanalysis datasets. a-b First EOF mode of sea ice edge anomalies (30% sea ice 

concentration) (see “EOF analysis” in Methods) around Antarctica during JJA (a) and 

SON (b) in observational datasets from National Snow and Ice Data Center (NSIDC). 

c-d Same as panel a-b, but based on reanalysis datasets from the European Centre for 

Medium-Range Weather Forecasts Reanalysis version 5 (ERA5) during JJA (c) and 

SON (d) (see “Datasets” in Methods). The boxes Ⅰ–Ⅲ indicate the tripole-like sea ice 

patterns.  

 


